Genome-wide mapping of copy number variations in patients with both anorectal malformations and central nervous system abnormalities.
Anorectal malformations (ARM) have a prevalence of around 1 in 2500 live births. In around 50% of patients, the malformation is isolated, while in the remainder it arises within the context of complex genetic abnormalities or a defined genetic syndrome. Recent studies have implicated rare copy number variations (CNVs) in both isolated and nonisolated ARM, and identified plausible candidate genes. In the present study, array-based molecular karyotyping was performed to identify causative CNVs in 32 sporadic ARM patients with comorbid abnormalities of the central nervous system (CNS). This phenotype was selected to enrich for rare CNVs, since previous research has implicated rare CNVs in both CNS abnormalities and ARM. In five patients, a probable disease-causing CNV was identified (del6q14.3q16.3, del14q32.2, del17q12q21.2, and two patients with del22q11.21). In three of these patients, the CNVs were de novo. For the remaining two patients, no parental DNA was available. Deletions at 22q11.21 and 6q14.3 have been associated with both CNS abnormalities and ARM. In contrast, deletions at 14q32.2 have only been described in patients with CNS abnormalities, and the del17q12q21.2 is a novel CNV. Expression studies in mice suggest that NEUROD2 and RARA, which reside within the newly identified del17q12q21.2 region, are candidate genes for the formation of microcephaly and ARM. The present data suggest that CNVs are a frequent cause of the ARM with CNS abnormalities phenotype, and that array-analysis is indicated in such patients.